In vivo evaluation of the effects of interleukins 2, 4 and 7 on enhancing the immunotherapeutic efficacy of anti-tumor cytotoxic T lymphocytes.
The draining lymph nodes of mice injected with viable syngeneic tumor cells contain lymphoid cells capable of generating anti-tumor cytotoxic T lymphocytes (CTL) during a 4-day in vitro culture period and intravenous infusion of relatively low numbers of these CTL can effectively eliminate a challenge of fibrosarcoma cells at distal skin sites that would otherwise result in the death of the host. Using this model system the effects of addition of interleukin (IL) 2, IL4 or IL7 to the culture medium on the therapeutic efficacy of the anti-tumor CTL generated was investigated. In this regard, IL7 was found to be the most potent of the cytokines tested. Addition of IL7 either alone, or in combination with low doses of IL2, resulted in the generation of CTL with significantly (6-8-fold) enhanced therapeutic efficacy in vivo. Anti-tumor effector cells generated in the presence of IL7 were also found to be at least 4-fold more effective at eliminating established tumors than CTL generated in medium alone. Of the other cytokines tested, addition of IL2 resulted in elevated CTL activity in vitro, but only a modest (approximately 2-3-fold) enhancement of the therapeutic efficacy in vivo. Addition of IL4, either alone or in combination with IL2, also resulted in the generation of effector cells with enhanced tumoricidal activity in vitro and yet the therapeutic efficacy of these cells was decreased compared to that of CTL generated in medium alone. These observations indicate that (a) inclusion of IL7 in the medium in which tumor-reactive T cells are cultured can markedly enhance the immunotherapeutic efficacy of the resulting effector cell populations; and (b) in vitro assays of tumoricidal activity cannot be used as a reliable predictor of therapeutic efficacy in vivo.